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^j-a (jrU-J 1 4 t»l 4 Ull 4_j J t n« j <j! ^ ,t a h ^jJl r~l " u < 11V Ij ljub jj njl 

cIJLa VI i-ipJb i^a-UI <U^ij <Gl ^L^l cr k. ^jtOJlIjI <uLl ^jJLcl ^jJ! 
jjJU j! 4_t_3 £jj>.Jlj 4< JjLa jlxJa 5^3^ ^ cr^" UJ^' jj 1 <Vi \ <jt LuISLaI 



CjUaIjJLI 4J-4 J-J-J-^ JJLC 



. C-uJjjJI 4JL%JtJ JUL>3 CjLU 

jMjii t( jVI jjfc La£ t (Ji^l Lo JUCj <U$^I Cr^ >^^l 

\ i m j I <iit iitsi..j" a <La- )H ^jjuajj *-*>^l CjLvj^v jJ I Jus. JJlc LLlllife 

jhjSj V t j_j_iSJI jL*_ijVI ^ <Ljk. Laila 1 1 JL>. lj-jJL*-d oi^l Oi^ LaJ^ 



LojJI JSj£p 



1 v.v 










^1) (r_v) J * n , t lj 



J. ^ " na i^jl-a 

♦ 4 J Luu 






A *- 1 



'S^e ioj^ o& «*ilJi dv 3 ^-Vj 6-1^ US' o-p-j 

<y9 4jJI JLj^q ^LJI LL-cV 4^ r„L^j cdLiA 



* L4L4J 6 j A„g„LO 



J9P 6 jmxS 09^' 



# * * * 



i i 

" i I 



O&jfr,^ ft jujudl ^J] I tiaA 4js ^jsl jlSJ < _ r 4JUJl 4>»L>o dij^ej* <Uf f^^-j^t^^Ti^.^'i^aM IC^A 
j^SLalU aJbJLx 4iu)jL ^L^ixB Jo*j 4-uliJi <oXL*Jt ^j^>Jt Coii oljJu-Jl cr^ 

(JilJU £>t oVLoJL^f c^.xj' , luAj^j^Si jjl Il^jjjJ JUC Ii] (^t ^ Ubj-^iaJ jJ^VIjj t4*>^JlJ 

£y4 r+LtM ^Jtil libit .iaI'L fcjL-Jll I JuS>^ t4^^L^J^UI ALrftfW^?t ^>J^U .^i^ 1 



- - -■ - -" - * ----- ■ - ' - - r " j - 



* boundary conditions 4jJu>J! e^jJaJL ^ 4, < >o U tilta J^f ^ ^Li^tj <>s*-Is 
.^LajJtj ^ISlil t^^SLII j^jl>- ju£. *ij j-stj Lcj Uj-±itj ^\ 



. LaI Ita L^J 4j JU>r c_3j^J<3 (JjLjjlj 





<>*J3 .Lijij UISL»1 ciJLlA J3jU crW^jj ^? ^jJl ^ 






.(V . A j£L*!iJt) ^Jutj Vju jLuI 4juj! L^j ^_Lx^u! 




(r.A)jSL*UI 

a k .it 4 lijjJ g^sr^Mi ^j^uJi iuu^jMJi ^ij £d>lp cuts iij 



CjLoJJIJSui, 



• . , r - ■ " - ** '■ • 

+jj3*J*$$ 4xi"*5l Uaa^J \ *i j.^> j <LujL>JI C^i>^ ^ ^fl^lWfr *f tj^JI 

* Djj ^3>jL4 A-*ulj> 4-£,j^uj Luaal u£^ju jjf jj-a JLj^? LilljU I tig ^uj^ + j >lt 

u^!>^l no boundary condition «4jji>.!>U1 j&jJ&» c»U»i ji&V! ' juvtj 




i^^ijia^l ci^,^iutiU •^)-.SjuLMjJli £^>^ £y* ^1 ^ y^** QjM 1 *^ oLuj£3 1 ^ t^ic 



JcJflu-u J!l^a i^LoULq 1 ^ U r ni ^ I J V~ 1 1 ^jLftjJI 0^*^\ f^D^jfi CJj\S lil 4jJL^ 




* 




Tl 




oLajJl ^ jjjlj J£j t^j^ 4 <5Li-4 jJa^u J£ >JoLLj Lr itJ*-^i uL^I cr* ££>^ 

<LdjL^ LbjJ ^jSLluu j^yillJLjj » <jr A^ljJI ^jLo^JI ^ Litjjlj jji3tj c-Sjj-u Vr<1l 

****** ** 

** 4* ^ ** 

a? er^ W^-M: of W 6^ c^ 1 d^H *£UJt1 

** 

(^^J «S«lJLc ^a Lqj (jj^JI tal-t» (J^L^lLj I^oi ujLuIS^ ujA^J-^ 4 ?J 



£JlA ^Ioaaj .(jj£LU 4j£UJtl ^jjI^jJI {ja |jL> l^uS IjJLc ^Liil J <r\ h\\ ^ CajLusj 



m i ■■■ ■■■■ ■ ■ ■ i ■■ » ■■■ i ■■■■■■ m i i - ■■■ ■■■ ■■■■ m i "ip n ii E m i * u mtmttmmmmm ■■ ■■ ; i mw^mmm^m^mm 




■ ; - "■ j .' ft" : .■' . c - " ■ . L " li - b , " r . " r 5 .... ' " ■ ' '■!■■'■■ -b J": j- '■ ' " - . ."\o 

i^JiL^^ ^jjjSJ! ^tj^ljj jt^ta^n - J £>SL^j- • J ^ ijr^ 4 ^ . 't$^A i)^ D^ -11 ^ 

V ti^wfcj j-ajlII j.gLfAfl ui^rf 0^ l>* * i^i4 LUius> £)^jJJI OtHj^^^ 4^Vs^ 

. * SLcnJI jCu-wV <Jjsl£LJI 4^miij JUm ^J^M (j^JM (JtJ^ 



• • • ■ • ■ * 



• ■ ■ • • 




, ;s"'- l ;.= 



'"■'1 




A' 



+ ; - • -9 



a: 



t 



f * 



r 




*- 



i - ■ r -rr-rrc- 



. i i- ?. i ;» i 4 A- '• - ■* j 

-? ■ X l i * i 

I. V. 



J. . _ ■ L ~\ 



. - j — -y- -— ■ 



■ ik i » 



■ 



ti^nt inirfiu ^yift ^m^niffi.itfj or*^^ (1) in mill- ^i^aiiiiii^^Ut jL^j-j ^j ii^ffil -^3^ 

-uVt ^a-<art j^i^ 

jit ft^HrfVni j^S 4USji 'gjj$4?5 C$ ^jS^jiJJLutu J5-jJl 







to* 



(VJ * JUiJ!) Lj^E SjnrUiMflj 3 JJU& ->Lu1 45Mj l£] ^Hl 





tL ^-S ^L?L3 Cr* lAh*^ ^ 

4^jLj tjjim ^yjsoJ <13j<il a ^Ljlj I 4_uL*j 

jj SI ^ h ^!>Lj <Urt *^ jj-j jL,..t.j Li! 

U.I ^ Ll]LLA 

3Li 4jjJ ^jL^ 

i^J (jlj-j^JI Cj^U.mI <4-!>L>- 

"j* 




.(r^ _ ) \ JSLUt) SjjlhJIj ^MJaJI j,tial 





jtjjl jpJI <jl ^oi^t (jJl*^ 'lP1$ .3j5-^^c» U>^-* ^-^>*j L"*^ SjUI 

i^^p&jVl U <„n jjlua i^J^jljlJI SjiSLJI jeTJI ^jLo^JI ^^^3 J^jjl^ < uj! 

oLxi^il ^ (jjSil LitjjLi j-aj .(T , \ Y Jiill) <>j>^I Ojo^v VJ 

JJUjj^ (jl^lil (j^S 4U,<n J£ Jik JjLftlxs <U3 019^' ^'-^ i<>j^iej (j£jJI ^pft^l^Jl 







J? Cj^LjSj ^1 4j^_j_uJ J .V .4.^11 £pa j-ij\Jt jJLoJI I jut* (^jjj . i Jl>- t, n a fait r>wtl 

^jJ^j * <tj *Lul j^— >>^3 oljj^j 

4JIL1I oj£ t 3LukJ| 4j^j^Jl 



I Li u 



» 4 j4Tm.^ 4^^JLxi 1 Jul JJuuj 

j-j^tjj ^jl *6j~xx£ 4j,o rtvt Cil jb (—(.en L^jf iSjJjtliJll £cJjljlJl B^SLs 4j a 1 in 
J),Ujo Lc-a-^ ^"j"'^ <jr A olj^SLU ^j^jL>J1 <■ tVsn \\ JlIc UjJk 4-grln t »U (jLojJI 



J9P S>ui5 09SJI 



. I"" -KJ ■ 



1 J" 1 





! 

■ 






Xtt\ d^* 4 ^ caIII j^WI I jub^ * ^JuxuJl A&j^' : ^X*~a '^^Lu £>-4 

fc&jfc tiJLlA in 4jV <*L>u1 , l£ , J& MjLo-1L4 fcXxi til tJ&.'<L^AJ\ 





sir. 



II I I 



mum 



i£rU_tiL*JI (j^Jj->J! LjjULI (^Ju2ul! rt^r r^llt (^juA i M ^jJI Jj3t_<-u .(JjLb 
Cj JL>* «b I JL>V ^jjl t^ie-tiaUl jlj iia Lai . Ci! j-U ^jU^LJ jl * < <>^?1 C<t tfljl LajJLc 

.all jJ Ji« o5^> <j*^ c^! JSVl ^ 






(r. U) JSL*D1 

U» *J i VUJLxl Jit ( 5^ (cj) Jl* Lj>* Sm.-Ut gj;l>UI U« <>« ^ 



^ € 

44 ** 



r ft u 



jA4 



J9? 5 fc* 09^' 




nttt 



4_Ja i2Lii^iJH jSLJlt jjUt jLLLo jpo ^1, < Ml I jla <jf .3ju>.!jJI 

^3 lJlSjJLj 1 - i^Li£ jJLSSTVI (^LsLlIIj (^j^Luaj ^jjJL>. JLtut Jjjk^J A^ll 



^jjj (^flj-ui .4'nt 4 (>» >^ oUt cJL£ lit .(jjSJt ^ ^1 



* i ^xk\jl\ (jLajJI <y9 j^LIt 4jL^j jjjSa j>jjl^ 3^ Jr 1 rt *^ Lr^ (u^jlIj 



2LujL>JI (j ff\~ < f. <*i *2L>.j^>Jt ^ o j nil c j^a Jib! ijj&l 4_aLi£ ojL£ I jjj 



» £j\Jt uttl ^j-a (2)^}^-^ 4juiaJ 

(vacuum «pl j3 4JaLU» (j^-mj U Liajl jlb t3jU iS^m LJ1* 

<- < i n.-w * jL>. *l 4jL£ LH jJl^lj Lc-Ja ^j.iw oj^-jJU 4^UaJt Ly Jtj l energy) 



Jjua^oJl tijjSi (^jJt i < j r J^Slit CUjLjJ! LdL^J L^Jj «<14 (JSt^J jjj-all <2Uea ^jl 
<jt ^ La jO*. ^ M V <ya 2LJLoVl 4jV jLua ^1 4-flLi^l (jlu.it! <j\ j/" 

^juu JjLa < h ut"t^\ q\ juoj . LSLuLl^I Uj£ ^L>. 



tilJjj cr^ AjsLLsj 3jUI ^j^LLg JljJumj JjL*j <jl jolalLuu c j^tj 

<tal!i£ ^Lu ^xjuj ijyf* (j\ Ki'ij . 4 ii i" V a cj! fr>^^La 

fl ciILaj .^1 ^Jl *L>3VI ^ pi j^JI 4iLLj ^Vl *L»uVl ^ SjUI 







d j a i 1 1 j t^l^jv^U ^ \j ^* *ti j | niiLvVlj tpLi jj^jj mil Lul r>^>M-» 

Ju9 <Ji$£]l JJLqj J I Cr Juu I JLA £>L£ tgJol ljufc ^ ^jLa-Sj ^Ij^ill ^ 

JL9 ^.V (Wt]\ (jLii JJloJ U/flj . jJol_uJI Qji 4jj^Jo Juu < 4_uLj ^j Lun " J JL>. ! 

3j^>. 4 j mi "j 1 Ljjjfe La ' " A 4 n j^J Ut5^ t^lj Vm (jLa^JI (^Jfi 



Mm 



f&^C-UJ tj\ L<*5lj JL3JJ l£> ' » ,,> II (^uJL^Jl JIa 

♦ 4Lmhh& uA..^^ 1 I it it 



•fi, . 

B 



4' 




mm 



Ul ju^j Uj^ Ijla oi cr 1 ^ J^l) S^JlII aLj-^H L^JL 1 4 
cjLjjJij 4 ifi f nl a L^jV Lgj (j-^J-> LuSJj nil L^>j 4_j_u^_>^ ^-ukl^j 




J3JU ( Cy i^Jt Cil^SJt lJlu>) 



d j^J L> *^Jj tu&H? <JtP!** 




1 U 



4-j-4^>Jt ^Jl 4_uL^_LdJI CjLj In ill ^j^a Lkj j C, j (l^ul^S ^S^>o 

JLt£. ^^LjV ^ J J-_l£j_U ^_<_uJi I *JL»JI oj-^a JjV I <r ^>_j-C. JU3j t4 ^ a l * . l l 

ij\ (j-u! ^ LjJ 7t_uJ yf 1 <K\ lr ^yu'n iOl^jVl JL>.| £jr £ ^j^SUI pi 1 h^. 

«(J rill jl i _ r JU9lil ^->*T Ca^J ^1 ^yJS ^j^SlII 4JL>- 4_JLl yjiLtdU L*J I I Tl ) 




4-x>^L>Jl y£ (jj^_u In t 4-Lsl.t.n 1 c^_*Iu ^LLlj-u 4j? j ln**< II jLul £_l iaJL 



. 4jlILj 4jaj 4_j (JJ$J diUJjj 4j^->J| Ciljmtl (jl L*ti t-oJI 

.«u LlJuJI mSL<u JjuI! cu 



jLu >t j tiK ttb jn^t llj ^4_Cj Milt j-t^JLlI qm\ ji rttl 



' ? p 11 II ^ 



(J-u^LjV jia_> 4^jxj 4j I mj q\ La < n<»^n LS-j-SJ I j j n L„i.,rn ^jj 





4J|jJ 




a At" * 





Ax 



oV!jJl (j^.t..jtj •iAJliJLl ML.^Jt CjLc^j«u CjVL*IL>.| ^JLaj Ljj— peJ ^jJw^M 
jrjJLjJI P»Juc (j^SLj (^jJwl CjI qKjj . *-^ui^ ^Juo ^-jlC JlLoj 4_£^xxJI ^Jl 4 w m < ILs 



♦ 4_Cj < ntl jt ^juoj) git (3^-^ J^JU>u <LjJ3 ^jjSLj V ^Lx^wjJLl 4J*| jJLi CjI <i uii ->JI 



Li <(J£)> ^^-A 4 . J.^^X I 4J*ljJ! (jl <-d^JU t jjstJj .(j^JLtll AJLC tjLx*J Ijlaj 




l£t £j-uLJI >JLC 1 Ju-ju* „t j <ij . 4 tri^M-U <j <i*n V jjLxL LjJllj aJlA «4_j_<L>JI 

.4_cwjJl! 2U(jJI j-A 4j3jjl* 

2UIjJI 



J>L>. ^ ~ J^J .^JLstU 2Lj£Lj-4*}1£]| ^^LjV 4jjJoj ^ 4-glc Cxjl_£ 

(jUjJI ^ LaU! 4_i^jJLI 4J*|jJI ^LluV j^jJij^ 4jjLsua aIjl«1«<I jj? jjic 



jLmJLI JjJoj (jLajJL! ^^LkJI <LljuLla <k ^M-a J£J oj$*y *3 V a oljl a 




(i.r) JSL^I 

j->o^j_uj 4J^Ul4 ^1, \ ->i*i uj\ ItaXmj U-LSJ ^ ajLajJd 4 n >« 4 ujluiL-3 jJ Uj^'J ' itJ 
« J mil ^ <QlaJ1 Aj^&j ^_3$-^> U*J j-JJ«.U 4JL4)VI ddL& ^ 

dLAd V*f i n*1 (j! Lul£rfU JL-L.>.^ JjliouQ (J-dj <LloL>J| 4 J t Mi ltl ^JIuJLj J_>.JJ V 

** ** 

** 

4jj-JtJ LdjjstJb J^>-^Lxj (^l 4 i ii j ^jJl ^)LojJI (jj 4-udL>JI ^ -LULiiiU ^3 ^Jlssj 

****** ** 

dJLA qjh Li V Vt < hi jt ^jU**i < n\ . ^L^j^Ul J, ( nil (jjS 4_uL^jV 

LbjJ JtjLa (J-Stlfl i^U ^j^J * 4o>.^-U *UljJI ^LuU*2 j2*J±JjJjj 4JjLla pi t iiljrill 



(j->o L*J ^JtAjJ j-A L*jjj 1 1 'rvalu e 



4-ULf,u,lij 4jjj^iuU Jul Jib ^3"^^ 2 <_uJ 




2 




5 




(i .1) jSLjJI 



J£ ^yJI 4-JuailILj Juj-J ^ jJ1 (jLajJJ L^LjJLg 4jIj)U < nV) (_ ? A^ ^LdJjVl QJj/S^ t a 





Ii] :4-JbJt 4^vL>J.I <yi (i^L^ (oj-0 O^J^ >^=- <J±-^ 

^1 4-jJjL>JI i£J>j ~ > fi **-3JUo 4 1 ufl Jj-rt (jjpi^V (> - r i-ulj oL>Jl 1 oj m'w IfrtlU l 
( b7 1^V cllj..,?a.7jl /j^- (1)1 4j^J-H ^-3 i <\ jfcyll C r j I j Vj tiJLcLuaJ ^Uajj 



4^j^ 2L*_ii t j-4 4_uljLbVI 4-Cj-uJt C<jI£ I ill 4jf ^yi^. *<lnrtuijt Jjju 

IjJLaj 1 j ^ ^ Y (j^ajVl O^LaVl 4_Cj-<_u ljjJLSj . I JLoju <**tl<ij l-Aj-u#j 



j^tjdl JjUI 4-cj_^ ^ I j^iS j^l UaUK Ci>U>U oiXc 

X * * , * * ♦ £_Lj ^IlJI 4-Cjj-uj 4jjLSJ,l JLx£. ^uj^uLud U ^<<tj *4o2j_i^JI 

^■j JL>.jj ^jl <j$*A£ 4jLj ^L>- J.luuj xt fj| , 3j_xa^ 4-ij)» ir> ^,<io t*fitl 





/r ^> 



iJjubLLujuoJIj ^juuJI 



I j n i4^aL*Jt 4 \ t mm 1 1 AjjJoj LoLcj < n 1 * <— i^aJll . 4 j^j > 

Jjl£ Ju>.j £)j iSjuO JjV 4j^)ln ill \L\ j ir» ^ami ^ysj Jlaj t ^ \ 1 t _ ? i dj JL 

4t» 



**** ^ ^ ** 

L_5j Jioj ^jJI 4^UJI 4j,,„;tl JL^o c^jUt juxj <(^JjVl 2UUJI 

.4" ja ftt clljjj 4j| ^| i6jJ!& {j-A < wit j^^iuo jjjlj) mi ^?JUvj La Jbj * -ij-tjul 
^>a^>Jt a-^Juj 4^3a>- 4SjLi/ Ju9j Jj) miII uj^OjJL) I Jul (j-^Jj 4 mi <r 1 (jrO mi h } 

SjJb ^3 <L*K ^IJlW (j-djjL ^1 C-t^-^J ij^jl Lu^^ . 4_aUJI 2jjj,Mi?lt ^JjLall 
(**h nlj . (J^aL^JL) ^tj^iyu Cr i ii jl i ii II ujj n **<tl (j! ^ 4j^ Cj\ e^L^I 



^^ysjj J^S (^1 jj^ujLj ^& Luj^tJ tiJLtA ^jSLj *J till Ju^j 4jV jjldJL 4_jjlo| La ^jjj 
Jl-ji*. Jbiai jli La 4jwj^iail ^U-j-uVI ^ j-A fuJ)l\ I Jufc ^jLfl t JL>. m^I ^^k. 





-H I j • • i ■ ! - . _ a i m -m'" m 
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: 




". \ V . 



JO.i 1 • 1 O >. J" c ■ 







-P*^ 1 M *!^>«J1 *-*>4^! ^'<aS^*i uW 'J^b-"S'>LhO 



i \ rtlti La j^I j IS n Lie J . til! j {jC CtTTi C\\ Sjj) <nlt ^Lfcj . L^JLc * ^ 1 1 

1 .<li.UC ♦(cJJijjO >t| ^jJUjj ^yjS ^-^-liJ 1 tiilj Jj-jO jLxJlilj jL kl\ £}A (., faff- fju 

(J : J?33-> Jul JcL^j I Jljlj (jV 4 j *^L^ 4j1 g<tl V ki ^ j <^>"j 

g-j) f^ll (It^-JJnVj ^11 ( 3>^d jAi *<-k5*' LVlP 4JL>Jl ^JLA "t\\ JJiaJ 

♦ J^wi? ^Ji^l J ^3^J SjUl tjt 2LJLtJl 4jLjua 



^LajJI (± t ..i (1-1 JSLAJI) LuLu Lo-wij 'UVj <jl * >-Ui (j^XJ .4Juo 

jL^J <jf g jtr i lt« • . j£>XI t^»^ cr^ crSH^b c^i^j f^j^i 
,_3il J^LuJLI . SLjW^JI SLuliJL iiLJLlj e^tjiJL. o^JJI a&» 

2Ql£ Jjl^j - o^' *Ll=^ lS-jJj <>« M ( UK <Gl 



V 



X 



\ 

\ 

v 



U>JI 



\ 



\ 



(J 




/ 



/ 



1 * ' A 



<j^a t-j^-Sj La-A ^JL^l yvi*JJ! 4jb-£ C-uL^ lit * jJL-t-saJt 1 g a ». Ju^U 

fljt oLojl! ^Li-fJI ^-ujjJI ^ jmjlu j .(i - V Ji^flJI) Bjj^La 

£.3— uaJt 4 t Mil olji ui ,0 tjL-b tyi.ify.itt ij^t\ a^ vt £-a 4_jf ij^jJLt ^j^o 

Lj J jar, j I. < n U j uaq i^j^>» (J^jua ^-Laj3 t rii/ii ^J] yv ^r. ( 11 J-uaJ La, J <f ^ 
1 u a ^JLc t j in » <^\tl <jt ^yJju ^jJI j~aVl t^yjl j j tl yu-ujJt (^^JUi 

Ijusoj 4 (i . A JiAJt) <ii»jL^Jt Jill 

c.LL%ji 4J0I lju oj / L>-t JlU *t ^ a , , > 4 — t-u <ij J_>Jt / a3 ! 4 s al >o juu 



. 33, ^ju 1 1 1 7n (j^?t Jj-Sj La^ 7r j irf^ij jl 




(i - V) jSLi^JI 
• J^IJlU OJj— a^-U ^ti ,,.t< 



f^.rtlt 4>SLaJ V jUjJI - o\SX\ 



•mm 



(t.A) J££lf 

^ ** ** ****** 

juUI 3 jjUJtl ^ ^jLu JtjU j^/l c^MI yt ^ 4jUVI 

LoJsj ^j.»f<i /ntl CjjL^ jJ »y^l<n j^jJI a^»JI (Jt n\ Loft a >4 iii jjn (^^jJl>J| 
(LgJjLa fjja L| „t £ <i" yt j-ox. yja L-j-ojJI 1 JLA j nn3 yl CuSLgJ Jl9j 1 

.<jj\ (J-*-aj LgJ jp*. ^j-a jjJ^ J tali ( i> <jLa 

l<a ni a (^1 yV1 ^IL^ Lb If t*tA\j #tjijj_tt]l ujjiu]| y^l^ik. j-uj V 

jJI ^Lua-dJl Jul j ^j} 4 j i n )IL <CuL^j ^j] (jLajJI J-uaj L-flj-i-u . 4_l^JL>JL J).U *n 
4jj^JI 4J 4-oLsJ) 4j i niitl J& ijX\ ySUj ♦ Sjj-UI J^i3 A9^Vt <, ,fltl J^b^^j 



jSufuJI) 4-flLuJLlj ^jl—fl^U ^Lu pjjjj ^ ♦(jLojJI -LljI^jV SjJi-^ Jjsb-cuj 

c^j^jJli juUl ;u*j>l» jujl^ji ^jji Ijl^j a^iiii jtk^,! oyw, ( > 




(*)) lil 2L5 



•i3 




'(A3) 



.LbjJ 

<L>I Ja^Mj (j I Lb jJUfcj <Gf (JT l£, 



JjLfLLuuuoJ U gJULjJI 




oju>JI ^Ij^jju j-4>j IjuI dljj ^jJ <QLa < julj pu'Jl l-l^I^j p * * jLS lit 



. ■ _ 



*» 



J9P 6 jjuuJ) ^fi 09^' 



4_S_l5j>J| dxjl£ (jl^ 4 rtl" V a jJLu 3JUJLC JpljJaj gjj-otl CjL>.j!jj f urn 



LS^ill oU^ cPl^ 

'w* La 2Lk 2ui JLLc L*-« mi v l In 







l . , .'.li*!W t ar. , . s f *•■ c : 

s-*?^. - -" S V" 







3u ijji w - 





J^wjVl 2>j(j^ ^jld <Sj*^- ' <>I5C 1J * J J) < ( . f rt'ftl . JL>- J I . Jp)) Jul. 

4 4T(l Q ^yiC htlQ^tl 



iJjlAjUjjjoJ Lj ^jJljJI 




jl ^»rtiVl < ?t 1 V*< 1 1 g-j t MiVb (J^sISULj Ijj-^jLo (ji^SLudU » < nil 4-JjJLlII <>JJfc (j-a 



ila^Mib Lbjd JU. ^! ^ .Jj^> BJjU cJll] tl^ju Ij^Ij c,ir«:6\ <J <J 

CijLSC-Vg * Lul J JuljJiJ *iCj-LM JjL*-4J L^J^L>- ^ JuCu (jl£ 4 J <1 V 1 rt" OjJ <fS JJA 4-3tJjlj 

LaJLj baxj oj^l I jii^j i JL* Lkjj^a I J\ Ijl>. juuf LlJJ 

fj-uaJI I fl'^J <jS L>-*-^ t^"^ <LaLaJJLl jru J 1 ^ ri j J^l * Jj-^uVl l.< lull Jj^l Ji-a (jj£J! 

***** to 





CM 



(1 . \X) JSLjJI 

** #• +» +♦ 



iJjlAjuuuuqJL S) i'i'i II 



0-* <JL>' ^Lla <1>J^ 0' * J 'J ^ I Jl^. SUBUjO l£1LLA 

JJ .iiilf&Jt CjU.jI^3 o^^H^ cJlJo JL^JJ ^jl^Ji 4JLv ^ 



Cr iju j? c-^acj j^jJI j^aVt « I JU4U 4j&llaJ! JaL Jj^uVl c-JaSJI j>» f L-^l 

ill 6^ 




La J jJb t4 j >»jJLI SJIjJI t j-4 ^3-^' 1 j-A jl jJL jrt a ,V*t Jjl (JJ^? S^j miVI 

L„uf 4^jju ^jJt >^Vl iULstjo JSJJD jl {JL** V cjLa^Ltil ^SJj .4jL^U! 

jja IjUv JJLXJL& j J_£ ^j_^u (jt 2_ljj jjj iL^iSiJ 4JdUa oLajIxJLl < t r I UTi 



L^i MjW f t" * rii^H crjj il>L^ j^j^ ji n«7.H 



. (1 — ^ V JSLAtl j ^Ljjuall ^\ L&j jino CjLq^Ijla 4 L-.u3uH (Ji*l.i 4-i^.jJll 



i r 



tm 



Y a. 




IS 



- ■ ^ \ - • 

\ 



V.: 




Jjula a-jj^ ^iujJ 43j! 4»jvj^ jLa 4<G,.lTt£ (j-* VI < < 31ti 1 m <i j .> < ri* tt 



2u^jii 4j|jji 4^ c*:i^ u oi ^Ui * jl^^i Jfk i^mII 

. J^Vt c-uailt ^ ^jJI 4JI jJt (y> ^j->Jl Liilj ^^k. Luj^- ^U.Iju LkJLifi. 



JxuJL (JJ^J <Vunj LTJ^ILI blj^t <jt - Uj^C - L^l 

(jl SJLfcj JjV jJUJ jJ&J I JUfc . Lt -l^UI ^L>. jJLluLj ^(j a! o*i<r»l (jjO J. <l" f nt,L 

JjOIL J^u ^Lu^l! Iju* ^ c^uj <uf VI o^Vl c-^UI jjU. SL^JU 

1 4 4_jj£La Tt LaJU£. <t^ljjj ^jilxu m^jJI j^»Vl * j . 7 ^ 1 1 tdJi 




(i - U) J5LuJ1 

flH L>-^ ifi^^Ul <jl Lfc^j ■ tjjZ-^J^ • L&~ ""j V ^>>>^ 

4_jLj3 < jrt o jtl ^Jj (*>-^J <h ^^Utl <jhj rtj I aJajC ^jSJj ♦ jLcu_jJI jt ^ 3 j 1 1 
(JuiIaIIj tjl mi jt l (V m i j^>-Vt mi -st l <jL (jrjjjj ^ LuIj <j| ^jtrTi mm 



jjfe till J (J^J • f-J-J^Skl\ (jA < t\\ CjLqj-Ll^o jJLi_t/jj ml LljI (jj}j>JJ 





(i -No) 

Lulu j( JL>J,t J^SLlu) jj^uVI * 1 rt*tl ^ L*AJL>.1 ■ *~ a * La o Jlg ^SLJj t^LixLa 

Mr 



pj< iij>T| I JUfc (j^J ♦J^IjII (^J^l pj io>Jl 4 t^^La I 1 1 trili » I i jl 4Ll2 U*u n*> 



^jusljJLl Ljlx (j-toJL <jl j*j U~ 1 fi> V Liu! <j\ii_jJI ^ JuC fju-a III (j-u LoJlIc 3j£La]| ^jub 

a*».^LI Moll 



fj^ L-*-^ jr; <y j u i ^ JI jb (jri-lx) Lxlu J\ W i , u\ {yxJj ^MjV jl^l <-. imi -v 4j 

Jjjjjj^/I c-lSUJI ^jLx (juiLiJ «u£U JLv^j V 4j( IjlA ^jljuj .j^LJI mi^!I (jLu<J tjruLjJ 

oIJjJj ^Jlla ^jJLl LajJL9 Qrtn-r n c-SjjjiJ :£ruLu 4j j 1 Till (j^J 





7 



^ Lcbji diia^j iO^*^ ttiLiJI jLjuVI J}U* <>a <jJ 

^ j-JtalxuU (>5tjj .(i-M JSLAJI) Iflhordj V jLaj) i u J>L>- 



oM * ( i^Un j J i niiij p . jt^j ^ jjt ^yl^ >J^JI 4iJW 

.(t-W JSLiJt) 





^ S ^ • in'tl ^1 ^>m<1 u-t-iij J^t^ (^jJl mi >tll jl 

r 




(jrt— (jj* UJ^-y f-Llt 4-1— JuJ j * ^Mj . tljLife-i — uaJI dji—A £)_a 



a 

*ta>«JI cjjiliJ c=r ^b>Il £j>*iJlj .4-i.JUJa ^ Ij^* a-cx j;A5-^u 

cliL-a— J— *-u-^>*-J! £jj Sjj < r» t <LljLa-a j-jL_j_j Li! tr> » J P - <— jLjIjj ^j-a 4jaA-U 

<>a S i i tfl tJjjI^lcu <3^? J^^l i^M- '^>> cy^ (AJlxJ JOJX^ 

p _ CjLjIjJ £J>j-aj ' * ' " J L-djljU 11 JL& ^Jl 4 , ; i mm ILra . £ I JW) mi t 1 c-jj ~tl 




■ft 

4 iuJ ^La^U I ii M I n < : M mtl IjL^j <jl— i nil)) ^jLojJl 

a jl» a ^j^a CjLjv^JLI (jr 3 La i^ij ^jJj t»j) irttl 4 n Mil diljl i m a ^JjtJj 



t nVI <■ i rtM 1 ^j-o 4j>-jL>. 4jL^JJI diLajJjJLl ^ i o s— flj-^-o till J Vjuj 

^^JLI iJljJI 




I / -JulXLs 4_LaL^ 4^L4U3» Lcj jj /j ft^v < m a . 4_*-u^Ltju 



^j-a *j->- A J *^>J J-A ^4 j i r\u Sj^a— uaJI j^a— uaJI ^Jufc <j^a i^jjt 



jb-AC. ^^j^ (^T 4-l^ tijJLstJ (jJj t j j mU JjISj t 2>aT ^aJUJLa * j-Luaj V CjLajLti! 
^^jC (jrl*i mi m f 4j^Jaj Lj JlJw I jj , J , , it j L_3c— loIj (j-u-jJ j^aVl (jl ^ic > $ "t a 

, ■ ■ ■■ ■ — — - MM , ■ " ' — 

•(f^O (') Cn-^f 



t-ujJl L&j-Qlat ijjLc- di! j l_B ^.c? Lj?j , jJsjJLo ^-j-C La j-a! CjJL_>. 

5 cAf^J J^a JLH>* U^J 1 ^ 



♦4 




SuJb^Sull 2^tj&>Vt *J^jjJl!^S' ^^^l^oij i 

3j^Jo* ^uu^ti' 0>^** V** 



• : 




* . H • -•* •■ ■ . 



t **** 



jj^>JL ^bjaijl 4_lLl (J^lUI JL^JI j-jlIu ^ jJL <j-ujJ ^Aj <^4-ajl < nil SLstA^ 



£j <^>J 4jL 4_tic ^1 y **(■>■ VI SjIjJ jioL>JL LfcjU£. ^jlaj-tTtj *jX\ <j] till J . ^jLojJI 

S 

jj^ui ♦^qJIlaJI ^ Ljfcjj ^JjLtJI jijtj i o 4JUJ S^jLajJI ^rt in 4JT 4jJl! ^j^-* ^j^a 



(jL-J i^jL^JI bj^-u LcLlS ^in'i (j^tJJ * LuojLu-w LLl->JI jJLj Ij-fll cLj^xAJI 




(>5tL4 JM=- 



J> tC JjJLJ f i x^a 3 M J— A ni 



^^>iJLo (j^- 4 ) W J^>- Ald^lLi! rtmW Ja^t^j r * Vii <im 



4 j y a ftl <- <.i ii J asJL ii *(jj£J! j^y-S Sj^>»jJll ^JaLLaJlj £jl_U J-su-flj ^jubj, *i 

i4-uaL>J! 4 i mull 

.(o _ ^ J^UI) aJL^JI *ju <>*) 
Jjudjj */^l>N Ji-aiJI ^ U>L^£j ^ylll <jL«jJI - ^ 'V*** 




j^SUj V SLJu^SLTdt iUjljCuV! ^jpiU ^LoaJI j^kU! o< J^LUI ^ uuij (Y) 





d Lift r II 



Jib £ $>>J1 J| 




(o.r) jslsji 

*4 mil') Loi^JI jlIc 4JL4 ^^oj ^jjjlJI < ( rtlti 
^, <i n Lg JL u A_LjJLd 4_Lvj ^ j^jJ! > > <i "< T< ^ybj-La jl>.| jl>J J-<3*aj £>l N~ f <n (Y) 



• 1j,j,SLJ jJlSl ilk &LuxdJ1 ^ * j ^ {jj* (j( j^j ni j ^LuajVi 



4* 



tnTLLi j-j La I . jt i Jut] I ^J^LuJ (. r ( tiilJLl Cf^jJ I (jyjS J ^.t-j a3 3^j>JL 

.(0 -£ JSLAJI) 




lit VJ 4£>jLL* oJLA V ^JJIj 

♦ 5j >JI 3jtjVl £yC iulIa L yt\ d-J 

(it I a ^ If tiiii jj^a Vjlj ^ SjJLujj 



4, jl^JH J>v1l <j-0 4i^-tuJ 



JLjU 



( u S^j^-VI Jlaj B^JLl L4Z0I JLJ 4 V\ o\ 

I ^JL CjIjI uA\ aJUt j j uj] 

♦ (((jLojJt O lis j-uaJ I » 

4 xJ I 4 j j 1 1 a f II 4__j^Jca_j ^Jt <J^^?I 





m 

1 1 if ' . ■ J ■ o ■'■r t ■ . ^ " j . r ° ' j" • • • " . in' ••• . "" 







■ ' . .— ■ . ...... !!>.. .' j.>. j ■ . ![ «.V..- ■ - . . "*"o. . !j»r. ... *.r: j .? : .'. :-_"-s-T7. ■ " :i 2Te. . : a/... 



4_lB (j-tttl 4^JLJ JjUse-c jtJ^tj 4J (J^lil ijl ( j!s»^ILaj ^liil *QrO mi n V 
3e-Ljr,</^ ^jl fj$u^ V <L^(j (jl (3 j mi 4j^ fcwtl ^JlA ^jl 



Sjt^-uaJ! «4j&Ju jjJl_»-«^ 

a* LJL^J L*>^ L^}^ 6 U>]| - u^il o& j& J^ui 

4-4>JaJJL) fa uj LLcj 



oL^jJI - :4,,,t<j rr.^Lfll 

(J^4 4, < LJ.,<.ftL/.M ) 





t l l.lLj^ 

(Cd>^ J^') J*3->> ^j—!-* 



•P ... 







-4ji4S1^ c ^ 11^ : -i: " .^^si _ 



•r-v>*Vi: J .-: •.■•••>,.,..'« : ";» .'=..;. ''^i^^K]^^-l : 4't 



- "> _ ■ - v n " 1 - j 




s\ .ar^yi c^ii»?.;ti^^;:^^i; 








(o_o)J5LlZJ1 



.^j^OjIjj-^ J$l>. ^Jfi. lilto J^u j^Lil <L>] VI .4 + j tUW ^3 

£>l j^j L^_£ ^1 2LJUJI 4^ *LmaVI jJu cjVUJI ^jl^I 

c^L£ oh ^j&l ji^jVl «kiv» VI u ; n 




iSjjl jJI Juc 4jjjIj Juj tSjjU*^ 4jcj^!u 4jucuj 1 a LgJU 

4_j-^ jlj>-jj ^jlJI (jLSJLl - 0^*3-^' J 

.(0 -njfLSJI) ^1 






3 ^- A y^j^n (Js^ ^ 6 ' " ^ 1 4_bI Mi ll (j^C- 

^ La S 1 1 j luj <-£JLtaj U II (jLSJLl 

.(0 -V JSuSJI) 




jl*I^JI ^j&l jSjJt Jj^>. oL-p' - 01 I 

^jJt JUjJI (j\ IjUfc ^JuU^ ^3^1 j3^JJ jl^Htj O^J*^ 0LfcL>*jl QJ* 4Julcfi Jjjp^Lun 

^ ** 4* 

. <ltl .J L^jcLpi ^jJLi * j tv*< ( nj 





■ . ■ 



* Jj^< cP^ji ^»>ju ^un jtbVi ^ bu4 

*+ ** 




(J^Sl LjIj S3jJL%jQ ^3 4_jJuo^ CjUo^ujI ^ tVt ^lu.?tJ ((jr^J tnofjl\ ^-ujjJI ^£ 

lib 

L&U-a U^j^ M< ^ *CT^ O^ - * >l-3fcjt (J^* jt C < 1 < JJLjkJL I (jLajU 

Jj9l dJj-5ejj LiJJL-u-4 iAolaj olIs^Ajl L^-t3 Jl>jj ^^Jl <jLa)J! - 4rtU ra 

dUij <LU CjLu ^jJt jUjJIj jlSJLI 3^1 <jSLq2i elite j_a L^j ft^uall <> 

** 

JQ KA$\} Lu£ Jb.aj V.-HI a Skill 4_lUUI oIId^VI 2^kJU 




< j-« I4K Jp j <j e-jjua 4 ,» u,)L> <Vm (^jJI L^' - IjJUscILa jJ^JJ (^jJI 

j\ 2bL^jV ^ 5ljjT r.iin jt L^La (j:>^.i cjL*K_>j .Sjjlsc^ 4 




5 a t ^~ 1 1 LDjLua>. 4Juiej <j I ^pD^Laj 
Lb JlJ jJJ)^"' i a t ,j Lo jJ I 4_1| ^JloJ ^ • .Us (^djjjuJI I Jub JLflr Yt LajLtC 

4 tjjljjj jjljJLl J— >- JJ^ Lj| L_£jt — j^yjil 4_jJz! j*l jL_5C_J_Oil ^jUl till (jl 

j jr < jy IL>. i j-ju^j! <j! ^j^o ^j^LsjI *— flj-x^j «^Ijj_uJI <— CjI j^— Ail 

JlJj-jj t_£U-]l J^Vl jj] J,,^ i < n 2uoLc cLd_uaj 4j I n< m! CjVjL*-4 ^ I < u\ 

ly - J"JLj 4 >.. n \ £-A u n'U Ljjj-a^ LcLaJu Lfj^ cjSj-ui bo^eJLo 

4__j_ul_J_3 4ju_JU I ^ i J Jl_3c_a J^jLj V] 4j -jj ^V-J V »J f/^ti ^1 J m 'V (j! 



.(0 -^JSLSJI) 




(0_ ^) js^ji 



. JJL^U ( <u 7 ^v oils <jL*) ^ L^P f±( ^ (j^PI - U 1 ^ 1 Ur^fcU «~<i\ SjLk^JI 

** *♦ 4* 

CiLL^IjVI j^kj jL u jIU < m (Jjj ^jiJI ^(3^ 4liu-d$ ^jJ! 

^ 4i>jj4 4^LL> SLflljS LujJ ojSSj 4_uj$JI jbjVi 3jJL« CiUdjjljl ^1 JLaeTt > .L 



J-UJ 



3jJL>Jll 



.SfcjC. 



■ft ^ 

JcLculj JL9J .4jjL*jI 4-iKJI iaLLaJI CLuL^ (jjj U-*„« 4ojL« L&l3 4lLkll 4^li£ 

oi-jji . <ji^ii *Lbt:i 5^ ^ 

.till j t, „< jiul t- t^fcj L^j! jJulj 4jI V! tS^JLstxa (jLoj 4JT *LuJ 4-u-uLill «LSjjJ*aJLi 



^1 CjI <ij im ^Jl ^IjjjU LLiLa (Jj£j f ^ ' ^ 



,C Til 




(6- U) JSLJJ! 



^1 LAJL^t frj),*Mt 




J^Uu *j^bJI 2L*^| J*^ £o3tJ o^jJI - 6^ c5^Vl JUC 42Uall 



L^sJlitl^uJ £,Uj 4j| Jj<iVtt ^ISJI jJlULj 4,mUu 4^UcJ! dc-ptJ 

2LJUJL 

e^ll 4oU;ll i( jU>JI 2UT _ j_Vl ju_ 4^L^V 4_Lklt 4_>l!_* o! 

4j! 1 / —Lju ♦4jg»Q l < i^i o CiLL _<_w ^1 >_>-V / L)J 4 U > oil 3jttJuu& CjLl_JLW 

Ja^JLl cy^ tP^J 2dUJI ^ SjU! 4^1L> 2L^K m 



jjJj Jicu ^aJI 4 j <>>lj^VI CjI <aj,(..,i^JI JjJj j! ((..i »u t til)) ^jLj ciilij i^jLojil 4JT 
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SjljjJI Cj\ <jj < «i ->J| ^ Ju Uij <<u L^jj i^jLojJI 4-M Jiw JL_J 



^rt Mitt 4J1 ttm 1 n\ 4jL^Jl!I Cuj Ijt (_ 7 u^J (Jj * 4jj V < « p j^t^ ' t\^4^\ q\ 



- (jK flit 4 j f <i ttL Luaul ^-^l^ *SjLU ^1 4 i t a'Aii ^ ' « a ^,Mjt a4_ ijo^-gSLlI 



CjIj-uD 4jj£j <jl u t 1 n Lo cfl^jtj <jt < ^ <t tntl 4_u jL>J 4JLaL£ 4-J^-taj 
(jiaJtJ — t^a — >Jl JjoLj ^jl jcxLaj — uu_i ij£ cr^i •O^~ j0 j^' - <jl£Jtt CjI >*jl>5 



Lcj 4 jit a cjLjLSLoj q<i i>\ \i (_ f «_4^>Jt JjudL>. ^jLb (CjVjLjlLI 




m in • o 



6 



^ - t: j. j ■ ■ j- 

: _«" - o" o ■ o 

• C : -. V- 

nil i+i - 
^. -. ■ 




**** ^-' W^y v 



Si 



1 -* 




m ii o O «j 




£dL>lP CjIjJL ciJLLA m< 3 .<jL^>H Cr* *'jJ Cp-^-J ^J-^a-H cH 9 

UJ^^i *6^-Hj oLaj!\ ^ 4_iii^ JJ^dli JJ-^ 

(JUjulsj q\ u h-xr ^ Jum\ q\S itu^ ( « J-cxll J£T j«JLt3 ^ L£ j^Vt 




4_>*ljl Cj JLstJ La ^^-A c-Jjl ^r*ttl ^JLA ^JL*.) ^-*rtl £ys _} JLC Sj^ufuLJLl 

£ri3*jJ uj^j a j j t <r-> 3 j ^ Jt^_>.j ^j^j>.| 4j^_>iJ <jJLufcj ^ Si • a djLL>j_tIui 




£j i jmj 1 &jmj Lblj ^ j j ^.j m/*JI <j I (Jj) 7i t <jl ji «4ojIj 4Jujlxj 4_laJL>. ^3 4 nit 4 



iXI oUlfLajJI Jj-oL*. LfcJUu^ pj..t.,fi>Jl CjijLui_a ^u»j v JjuoL>. 




'(jr*^' JW-^ °WlSL> lP*'>^ Cr^ LfcH^" ^ O' Lr^ *t^J^-"i>^' 




♦ ^L^jV J jrt"n i A jjJl ^L^jV ,jidLa ^ L^y-^4?f c?^ u^>" ^^-"-y *(Jj^' 

.(0 -1 JSLill) 35^1 (jl^XI oUU^I 




(0. ^6) jS^Jt 




5* * 



J UUJL 




■ft 




J5L>. Ld^tlu i-Sj < 11 ^ 4jj^>JLl jute. lij Lot ,4jpb JLalsl 5L>.j^.jf 



* *"* JL • ^ in 





(>* Cjp- 4 ^ Oj£ Obj J vlA^ L^J ' VUi>.| >^Vl £J)l>iJI C£j d& 



^LjjJI CjUo^JojLj ^L«JJI >i-cJL SjtjjJI (^lAijI <jl^! Ls 



Lot ^ f.»dOJ .<jjj-> oL>Jt t( jLSwqJj eJLil! $L>oVI ^ ol^Vl J * " 

oUJV! ^ LlLc^u. Jbl>2 uiJUil ,L*ttl ^ Sb^b 4Jj^ 








IN»MMM«MIMIittllllllMWIIIIII 






r LL.Lf.lJ 



^Lj-j-AJl cro!>B o! :J>Sj tiJ^I (Chronology) «^jJI ^u>^l 




1 • / 1 jt tU5^H ciwb 3 oj-AP oj^Lh o**Lh 




rra 



W-'jj (fj*^ *i>.j) <(( 4lh j>^» ^'jj 

4JLaT 4j|j ijr _A 4jl ^Ji fiJJb t LJlJL 1 t y % 



-V 



JLM 



■» 



<jL ^liil J^-uJI 6^ tft< 4LH 

jIojI ^^IflL^ *^mJ fjSlj ' Ltup > ^Ixj^A Jj9j 

si?.. 



7^' 



■7- 




Cdx^p JU9 ^uiij Mitt pjh nflj Ll>-^!j iCitlj ^JLnJI jjf J£ jJh ^gj »t l 



j9P 5 jju*3 y^a 



lijAl 3jJl9 J!La SjjJuus j-xju IjLC 1„„<v a°\ *ljJau JU^J (Jla i 1 ? ( (i 



I 






1 



1 1 



.(1-YJSLAJI) .41^ u*jujI l£ tJtcL^ fJL*J1 (jl er^y 



\r 
\\ 

A 
V 

1 



1 



i>« j Lib VI ijy^Lu 
i^jLoJl ^jtiil Sjj^j 



/ 



/ 



i 

4 
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I J & {J3 _S (j *V <l LI 4J 



— CI — a — 3 <j "oj (ji^SL 




U>jl j ~ ^1 jjSLqj dJji uJl 
q I trVu til ^jy-Aj 2 tit 



4j^_j Jl_>J I 3j_oJ! jl mi*mI 



(ji^ ^jJI 6^ 




** *» 



«4 ^j-* ^>I' cyi^ (SSC) ^1 iU,^Vl^ Jj^uoj-jJI JpL^ Jj*-xI,I £jj mi a 





^Lcw 3jU-cj ( (^Us_A) Brave 2l*k ^ ^^Li ^Ll>. i ^ ji^'^i «brane» ,ji (*) 

.(^^plt) ^\tn< 4 \ i ^ilc JLp. 4jIjj cr* « 



i!^L^A^^^a\ ^^^^^ 



Absolute time : JllaJU CjL*jl\ I 

4 t i mitt 4j^Jaj C*.Lu . 4\Lol_*iu 4 cLdLuJ jl_$_>. lLJLLA £)l J_)5L<w 4_jI S^SjS 

Absolute zero jiUU jrt.nfl I 

WY . ^Ijjx ^yAj *4jjt^>. 4jalio LajlLc jl^JU ^3^0 V 4J£L*>« 3jl^>- J^l 



Acceleration aJLstc . £jL*3 1 

. (Velocity Lu*»t >Iajl) *L>oVl /\ AmyS\ Sui^ ^ j»uu 

Amplitude 3jj i I 

Anthropic principle ^Laj^l IjuJU I 

Antiparticle f 

Atom 3ji l 

Big bang jUiiVI I 

Big crunch ^u£]1 I 

<J5 ^ nl n "j < ^<j - > . t^j^SLJl 4jl_^il 4j£L*il C->Lfejjjl n in 11 JL^xl (^^-1*1 J)lU j ^ jJl 

Black hole jj^Vt y^t l ■ 



j9? 6jmsA |jd O^SJI 



Blue shift 



4 JU-£3 



Boson 



Ju>- J.<x 4_^jj 



Bn 



Brane world 



Casimir effect 



Chronology protection c 



Classical theory 



Closed strini 



Conservation of energy 



Cosmic string 



Cr^i -03^' <>* *>^M jljJoVI Ujj <J^-> ur*^^ 1 f ^ JtJ^ J=L^° ^Cr" 1 

Cosmological constant <jr>i^ c*j15JI I 

Cosmology 1 

Curled - up dimension ^^^a juu - uk^La juu I 

Dark matter 4„!^U 3jUI I 

( rtMi^tl ^jSLaj (J^J *2>*iLja 1 (j "fln-^^La jj^Uj 

DNA i 

Doppler effect j^j-* Sjjklia 



Duality I 
Electric charge 3-uL^SJ1 3.^ miU I 

* ^3 jl 4 j 4JjL^4 4-x^Lau 4J^t-uj 

Electromagnetic force ^mmULl^oj^^JI 3^aJI I 

*^?JiL,/i4 jlj 4J-jL^-4 ^Lu 4jjL)j^ 4 ii^.Ju I4J oL<ul,ui^J1 1— Lti n ^ TiJt 3j_3JI 



j9? bjJuS ^ 09^' 



Electromagnetic Wave 4j , <„ q< to Luua j^ . ^ jS J I <>.jJLI 




1 4juilj ♦ (jJj-tl c^j^all ^LlA cdljJ JUaj 4Aj^-oj u «n jU UJLaj^SJl 



Electron 



Elementary particle 



Entropy 



*3^Jll! Sl^j (j!^>- Ja 4jJLj-u <jjL^-utij ^_u_ujv 



j_lxaj ^L) ^jfLt-o j^£LU Lbjflka oJjIu ^yjJI CjLaptVrtl ^JlvV 



Ether 



Juu JUu <.,X+\.*.i ajj ^Oi ^L*-tI>iVI j LuuTu 2 ^JJI I JJb jj-a da_4_ujJ 4_>.L>- cJLtJb ^jl 



Event 



Event horizon 



Exclusion principle 



Fermion 



Field 




Force field 



a) I 




1 4 1 Lam 




Free space 



4 4_t3 L^J^JuLfl 



Frequency 



General Relativit 1 



Grand unification theory 



Grassman numbers 



Gravitational field 



Gravitational force 



Gravitational wave 



Ground state 



Holographic theory 



4jjjJl>» 4jx j^c ■ 



Imaginary number 



L7 



j9? tjJMS ^fl 09^' 

Imaginary time ^l^tl lA*^ ■ 

•^jM" ^ijit^b jj^Loj ^jJI ^UjJt 

Infinity AjL^jV L> i^l^j^Ut ■ 

Inflation ^^:M ■ 

Initial conditions 4_utjCL>V! <-sj^iaJI ■ 

Interference pattern J^ljuJI Ja^j ■ 



Kelvin 

Light cone ^ j^-bJ I Jo js>>^ I 
,(^jl>i Jijji^ ^J^vli^ j-*^ ^j-^ 3 *l*-J)V ^>£*JU <?L>oVI j j-^j (jLSJLl . ^jLo^JI ^jja tcIo^ 

Light second ^A>^ 

Light year ^> ii^ 

Lorentz contraction J^j^ ck^ 2 

Macroscopic ^jSL^j^U 



Magnet field ^ rcjUlJuU JU=_4 

Ml 

Mass itoSJI 



Maxwell field Jjj-^U Jt^* 1 

Microwave background radiation <jijjj^£LiJU 4-iiJLsJI ^Lui! 

L^J^ ^L^*-*) ^ii^*-* ^^^-^ L^ii *j ? ^ j-^J ^ *^ 

Moor's law ^ MajLa 



M - theory . Su^Ia^ 

JJU g^Lo C( t n J.J 1,^ Kl^ l JL3^ I J j^jJij jUd] 

Naked singularity Sj^l* i 

Neutrino ^i^^i]! 
Neutron oi^jf^ 

jlxI^ i^Liii^ (jLJtji) *— 3^ 4jMj Oj^-yj *3jjJl 
Newton's laws of motion dry'^ 

Newton's universal theory of gravity 3uUJ) ^p^u ^Jii 

4-^aLoi Uj 4JL1SUI ^jyJLc q, <aJ, ju-ul_> ^>l-j ljj >JI 3 ^jU Sjj t\;tl 

No boundary condition 4jj^MJl J^j^i I 

• ^itieiJI oL°>II ^ ^ o-^ 0^3 05^1 0^ 



J9P 6jjuiS 1J9SJI 

Nuclear fission ijj&ft jl U 1* Wl ■ 

Nuclear fusion ^UjljI 
Nucleus Sl^oJI 

LjL^a <L-^3^-jxa^ CjUjjJj^-jj^ CjLj^jj^j ^j^a 3 ^j^llu^ i3j jJl {jj* iSj^$J^^ *J_>J1 

Observer J^>UI 

Particle accelerator Stationary state cjI^^JI J^*-« 

P - brane P. (*>! 

.Brane ^Ijj Liajl ji^l .p jLuVl <U ^Ij^ 
Photoel ectric effec t ( \ ) 2Lu ^xbj^LI I S^LLaJl I 

u 

Photon o>*>* 

* ' " J Ul JLaLo j^^SJ I <JL>JU jj^a 4^J)j>- jju^s] l^jjiaJl 

Planck length iilj}L> J 

Planck time oJUMj 0^3 

Planck's constant oJL^b 



Tl W 1 ^ ^ .clLM-> cuIj j^i 0.3^ 
'Planck's quantum principle uHMj Iju* 




* diLla^^Lc i j r A 4j^>o Lo j^o-^Lu^ c.jJLl^^j ^-U^Ljj ^Jj^gj jll ^jl S^Sl^ 



OiilhmoJl (omo 



Positron ojlAu^ 1 ■ 
Primordial black hole 

Proton o^jlh ■ 

^^JLa^ >X>.\$$ fj\j^\jCL ^Lul) CjI£jIj£ £jJu^a J^J 

Quantum (plural: quanta) (cjUS 2u£ ■ 

****** 

Quantum gravity *L-*£JI 2Luj 

Quantum mechanics iS^l^ I 

Quark oJjIjSJI I 



U^)1^J|» 4jM^ 4..^jSL» ,J5* cJJ-^J 4 — 4-3^ tf'Lfl^ i ^->LujJ o^lJ^xlj i^Xc^LM^ 

Radioactivity ^yc.Lt.AI JL>Li*j 

Randal - Sun drum Model 



Red shift * l^*^ 4^ 1 j j 

,^JLjJ SjJbUo 4~uu-uj^ i J^Jw^Lll ^yC- I JL u u ClIj^aj ^- ud ^ J-II vIjuIuVI j\j^>+\ 

Schrodinger equation j^j^jJi 4Jjbuo 

.f£J\ 4j^Joj ^ SJljJi j^Isu ^£L>o 2U^Ux 



J9P SjjujlS 09^1 

Scientific determinism 4 <«.UJI 2ll Q -i>J! ■ 

tj^-II 4JL>J iLaLSLJI 4^>-*J,l da^ 2LcL<-Ji JIa 4j! ^yk: * J 3 * A 



Second law of thermodynamics 4jjIj^>JI KxoUjjlU j^LiM 

Singularity 3j> j-iJL 



Singularity theorem o j-iil 4^La 

.o^j^j^s Ijlj Jl3 4jI Ja^ 05^' o\r^ "^^3 t4JLut>» cJ&j>jli 

Solar eclipse i <A 

JpliSJiJ ^ ijr S_uj tjjui^cUlj ^pDjVI pru j> g.Ml j-qj LqJUlC. CjJL>o ^^LiaJ! qjq 3jJc3 

Spacetime (olSLcjJi) oL*>H - o 1 ^ 1 



Spacial dimension cr*^^ JUt ^' 

Special relativity 4j-oUJI 4 ^ u .i nit t 



Spectrum < njUt l 

o*y& ^3; 

Spin (v-il 
Standard model of cosmology ^-«<UaII £->>*^! 



Standard model of particle physics cjU^,,^! ^Lj-jAJ ^^UaJI rij-^iJt 

.3jUI ^ l^lyJuij 4j$jJj>J1 j-lL CU^litJI ojs^yi 4j>^J 



Stationary state 3^21^ 



String 

V <L}JjVl Cil oj ux-sll a (jl^o (J-^cj._5 jljjVl JLvlj Juls 4j ^-uLcuI # < j r *Ij 

.SrtVt^U L^ust^ju 4_Jj 2 1 Cj U j >J1 l$jc. Lljj 4jJujJ 2LatL>J^ Jabu^l * l^J 2LL 

String theory jU/VI Sup^ 

*<Lo3LflJ! jljjVl 4jj In f i Lu^j! l-j^jlUj *2LqIjlII 

Strong force 2b^aJ I 3 $21 



\jua 4fTj) Mi^-a CsL£jl cr^P * L*1 JL* Lk^ua^Ij i<Li^L^/VI ^-JjVI ^J-SJI 

Super gravity 5lojLU1 4ojjL>JI 

Super symmetry SL^LiJI 4jp^JI 



Thermodynamics 4jjI j^>JI IS^LujlJ 



Time dialtation 



Time loop Sl^Uj 



uncertainty principle Ot^y ' ^ jl^ Iju^ ■ 

Unified theory Sji^jJU Sb^Jaiil ■ 

. jia-lj jLUi Ji-b 3jUI J£j ^-jjVI < ^<^^j AjjJaj 



Vacuum energy 4^LU ■ 

<-^^ Lxw till j£ 'U3^ ^jL" 3 Vi , u j 

Velocity 4^ ^Jl ■ 



. JL»J tfLssjIj (JjUL-fl ( rt t«^JJ pJbj 

Virtual particle ^^jjlaj ifjr us\j^s\ |u^> I 



Wave / particle duality pm^tl / 2l**>U 4uj1Jj ! 

Wavelength ^jli J^J* I 

Weak force 5^*^11 3$iJt 

Weight yy^JI 

Wormhole l^Jj-s 

Yang - Mills theory JJU* . 



OlalixuboJI pcuu> 



There are many popular books ranging from the very good, like The Elegant 
Universe, to the indifferent (which I won't identify). I have therefore restricted my 
list to authors who have made a significant contribution to the field in order to 
convey the authentic experience. 

*I apologize to those I have left out because of my ignorance. A second list, 
"Getting More Technical," is included for readers who want to pursue more 
advanced texts. 

-Einstein, Albert. The Meaning of Relativity, Fifth Edition. Princeton: 



Princeton University Press, 1966. 

-Feynman, Richard. The Character of Physical Law. Cambridge, Mass: MIT 
Press, 1967. 

-Greene, Brian. The Elegant Universe: Superstrings, Hidden Dimensions, and 
the outset for the Ultimate Theory. 

New York, W.W. Norton & Company, 1999. 

-Guth, Alan H. The Inflationary Universe: The Quest for a New Theory of 
Cosmic Origins. 

New York: Perseus Books Group, 2000. 

-Rees, Martin Jr. Our Cosmic Habitat. 
Princeton: Princeton University Press, 2001. 

-Rees, Martin Jr. Just Six Numbers: The Deep Forces that Shape the Universe. 
New York: Basic Books, 2000. 

-Thorne, Kip. Black Holes and Time Warps: Einstein's Outrageous Legacy. 
New York: W.W. Norton & Company, 1994. 

-Weinberg, Steven. The First Three Minutes: A Modern View of the Origin of 
the Universe, Second Edition. New York: Basic Books, 1993. 



-Getting More Technical: 

-Hartle, James. Gravity: An Introduction to Einstein's General Relativity. 
Reading, Mass.: Addison- Wesley Longman, 2002. 
-Linde, Andrei D. Particle Physics and Inflationary Cosmology. 
Chur, Switzerland: Harwood Academic Publishers, 1990. 
-Misner, Charles W., Kip S. Thorne, John A. Wheeler. Gravitation. 
San Francisco: W. U. Freeman and Company, 1973. 
-Peebles, R J. Principles of Physical Cosmology. Princeton, New jersey: 
Princeton University Press, 1993. 

-Polchinski, Joseph. String Theory: An Introduction to the Bosonic String 
Cambridge: Cambridge University Press, 1998. 
-Wald, Robert M. General Relativity. 



Chicago: University of Chicago Press, 1984. 
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,£_Sj«4^a5 4j^aLa=j jIuLijub?! 



■w -fa. 



JLAI 



^2* o-aLi. ^yxji^Sj ^JASLIIj SSjjJt ^jjz. ajj^cj ufjJl jj-ill 
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jLu^flj iajUJI jU/VIj *olj1^ti ajj&I Ji* <<iK ^yJJI ~ i^n 
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t-jLiSJlj , LLj^IZIj 3 jljjj ^fllt 
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4j j + mo ^jJl 4 in aj JLi-dj'i/l <_JJ J^j tjfj *4_LJa 
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